Critical care ultrasonography (CCUS) may be considered the fifth pillar of the physical examination [1] . A major subcomponent of CCUS is echocardiography which is in widespread use by frontline intensivists. Intensive care medicine (ICM) has been at the forefront of defining the use of CCUS [2] [3] [4] .
While use of critical care echocardiography (CCE) is intuitively attractive, there are no data from randomized controlled trials (RCTs) that show improvement of mortality with use of CCE in the intensive care unit (ICU) and, in particular, for mortality of septic shock [5] . The challenge of defining meaningful outcome variables in the ICU, the difficulty of recruiting ICU teams with clinical equipoise, and the problems of developing echocardiography-driven standardized treatment protocols all combine to make it difficult to design an RCT examining the effect of CCE on mortality [5] .
A potential answer to this conundrum is the use of "big data". Big data has been defined as "high-volume, high-velocity and/or high-variety information assets that demand cost-effective innovative forms of information processing that enable enhanced insight, decision making, and process automation" [6] . With widespread implementation of the electronic medical record as a source of "big data", the volume of data is enormous and exponentially growing which will help in building associations and testing hypothesis [7] .
In a recent issue of this journal, Feng et al. use the "big data" approach to examine whether the utilization of echocardiography was associated with improvement in all-cause mortality of septic shock [8] . The authors utilized the MIMIC database, a large, open-access database comprising de-identified health-related data of 38,605 ICU patients of a major academic center, the Beth Israel Deaconess Medical Center in Boston (MA, USA) who were admitted between 2001 and 2012. A total of 6361 patients with septic shock met inclusion criteria of whom 51.3% patients received a transthoracic echocardiogram (TTE) during or 24 h preceding their ICU admission. The decision to obtain the TTE was made by the ICU team. The study was performed by a sonography technician and interpreted by a cardiologist not part of the rounding ICU team. Using sophisticated multivariate statistical analysis, the authors observed that patients who received a TTE had lower 28-day mortality than those who did not receive one.
Sepsis may result in depression of left ventricular (LV) systolic function, hyperdynamic LV function, LV outflow obstruction (LVOT), and/or diastolic dysfunction [9] [10] [11] . It is logical to presume that identification of these forms of cardiac dysfunction with echocardiography might lead to improvement in outcomes. Using Bayesian clinical analysis, the study by Feng et al. is congruent with the high pre-test probability that TTE should improve patient outcomes. We applaud the authors for their use of a large dataset, their meticulous statistical methodology, and for their attempt to answer a clinically relevant question. While the study reinforces our belief that echocardiography is useful in the ICU, we recognize that there are methodological limitations to the study.
The study identifies an association of a TTE examination performed during a complex ICU stay with improvement of mortality. Association does not prove causality. There are alternative explanations for the reported associations between a TTE examination and mortality. The use of TTE by any particular ICU team may be a marker for management strategies that are independent of the results of the TTE (e.g. antibiotic use, ventilator management, palliative care). The dynamic physiology of the critically ill septic patient suggests that the results of a one-time TTE cannot be representative of the complex course of these patients, so the results of the study fail the "common sense" test. It is difficult to imagine that an isolated TTE examination would have major influence on patient mortality in the ICU. The TTE exam will occasionally identify imminently life-threatening processes where immediate intervention prevents death, such as pericardial tamponade, severe LVOT obstruction, or thrombus in transit. These are few and far between. In our experience, TTE is useful to make diagnosis of processes that are not imminently life-threatening and/or to identify dysphysiology that guides changes in fluids, vasopressors, and ventilator management with a limited horizon of effect.
The authors define a pattern of consultative echocardiography where the test is ordered by the team with some delay in its performance, with delay in image interpretation, and further delay in the communication of the results to the ICU team. This is the antithesis of the way CCE should be performed where the examination is performed and interpreted by the clinician followed by immediate application of the results to bedside management. The examination may be limited in scope and repeated as often as necessary. We regret that the present study did not examine the use of TTE, as it is presently applied in an ICU staffed by CCE-capable intensivists.
The authors propose that the mortality benefit of a single TTE exam occurred in patients who were more critically ill than those who did not receive a TTE. In review, the differences between the TTE/non-TTE group for the simplified acute physiology score (SAPS) and sequential organ failure assessment (SOFA) score are rather small numerically; so, although statistically significant, they may not be clinically relevant. In the matched cohort, only the SOFA score showed a statistically significant difference. The fact that the TTE group received more fluids, dobutamine, and a higher maximal dose of norepinephrine is a not a reliable indicator that they were sicker than the non-TTE group.
In conclusion, Feng et al. report an interesting association between TTE examination and mortality in septic shock. We congratulate the authors on the use of "big data" to support use of echocardiography in the management of the critically ill. The limitations of this study underline the difficulty of studying whether echocardiography influences patient mortality. We encourage the authors in using their powerful "big data" techniques to further study the matter with focus on the current standard pattern of CCE use and to enlarge their scope of investigation to include other patient-centered outcomes such as 90-day mortality and final functional status.
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